MODIS observations of the radiative effects of clouds on clear-sky reflectance
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INTRODUCTION CONCLUSIONS

Theoretical and observational studies (e.g., Koren et al. 2007; *MODIS observations confirm that clear-sky reflectances increase near clouds.
Wen et al. 2006, 2007) have indicated that 3-D radiative effects - - - _r . . i B
can cause problems in 1-D aerosol retrievals near clouds- *MODIS observations show that the increase is larger : (i) at shorter wavelengths (ii) near thicker clouds (iii) on sunlit side of clouds
Reflection from clouds increases the illumination of nearby areas, *This behavior indicates that 3-D effects are responsible for a large portion of the observed increase.

causing an overestimations of aerosol optical thickness. -Implication: Aerosol retrievals near clouds are influenced by 3-D radiative effects.

1. Dependence on wavelength 2. Dependence on cloud thickness 3. Dependence on sun-cloud geometry
Dependence of incrgase near clouds 3-D enhancements simulated in Wen et al. 2006,
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The increase is larger at shorter wavelengths. This is called e . X . X
“apparent bluing of aerosol in the vicinity of clouds” (Marshak et s !n both 3-D simulations ang in MODIS observations, reflectances
al. 2008). This is consistent with 3-D effects near clouds. g o e increase more on the sunlit side of nearby clouds.
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nearby clouds, which is consistent with the presence of 3-D effects.



